Business strategy and market communication of financial intermediaries, including banks require a transformation under the significant impact of the innovation's development and a highly competitive landscape. The article considers bank marketing improvement through evaluation of deposit market competition. Key trends of the deposit market by Ukrainian case were analysed by authors. More than 60% of the total deposit portfolio of Ukraine is concentrated in 5 largest banks making market highly concentrated. Comparative matrix of the existing approaches and models for assessing the level of competition in the banking market was presented in the paper. Using nonstructural Panzar-Rosse model (by calculating the H-statistics as an indicator of the level of competition on the market) and input quarterly data on the bank's financial performance in Ukraine for the period 01.01.2005 -01.04.2016, four main factors for bank competition level on the deposit market were identified. They include the rate of bank liquidity; factor describing the effectiveness of bank funding strategy; a factor assessing the availability of the bank's reserve funds and a factor that combines all the key indicators of the country's banking system stability (the ratio of equity capital to total assets, the ratio of the volume of customers' deposits to total assets, the ratio of total unpaid assets to assets, the ratio of total administrative expenses of the bank to its assets). Evaluation results point out on the monopolistic competition with frequent deviations towards absolute monopoly or oligopoly on the deposit market of Ukraine. This trend is consistent with the characteristic of the European Union indicating a further reforming of the banking sector in this segment (for example, full implementation of Basel II, Basel III). Suggested and empirically tested approach for evaluation of deposit market competition could expand tools of bank marketing strategies.
as it plays an important role in the entire financial system. On the one hand, a banking system of any country is an indicator of economic development, on the other -it could become a catalyst for both positive and negative structural changes in the financial system (Karaev, 2017) . In this article, we aim to calculate the level of competition in the deposit market of Ukraine for further bank marketing implications.
The issue of assessment of the competition level on the deposit market and in the banking sector, in general, became of great relevance in the post-crisis period of the global economic crisis of 2008 -2009. This event showed the importance of not just possessing information about the market, but also properly management of market position. Competition (monopoly, oligopoly, monopolistic or perfect competition), as an integral part of the market economy, is causing a number of structural phenomena: emergence of various market risks, presence/absence of barriers to the market entry for new institutions, setting an equilibrium market price, policy measures by the market regulator, the presence of systemically important institutions, market concentration and so on.
Choosing the right instrument of bank marketing it is necessary to consider the specifics of the credit and deposit markets functioning: specifics of subjects creating supply and demand on the market, the main product/service (or a group of products/services) that are offered on the market, equilibrium market prices and soon (Zarutska,2018) . When we talk about an effective functioning of the deposit market in Ukraine, we mean such market conditions in which there is a positive dynamic of the active attraction of financial funds from customers (individuals as well as business entities) on bank accounts with their equal distribution among all commercial banks at optimal interest rates. Under these conditions, the market should seek to establish a free competition. However, in reality, we have a different situation. Since the deposit market does not exist in isolation from other related markets of the financial system, it has several factors that have an impact on the formation of its competitive environment:
 the presence of other financial institutions that provide alternative choices for customers (insurance companies, investment funds, private pension funds, etc.);
 presence of foreign banks on the market;  differentiation between commercial banks according to their volumes and specific features of the market policy instruments;
 inability to predict the behaviour of competitors regarding their use of the market policy instruments;
 the existence of barriers to enter and exit the market;  the intensity in the use of innovations in the marketing of deposit services. The paper is structured as follows. Section 2 introduces the key tendencies of the deposit market in Ukraine, existing approaches to assessing the level of competition in Ukraine and other countries as a start point for further research, analyzes the advantages and disadvantages of structural and nonstructural models. Section 3 provides a detailed methodology of the Panzar-Rosse model and its specification for the deposit market of Ukraine. Section 4 uses the quarterly data on the financial performance of banks in Ukraine for the period 01.01.2005 -01.04.2016 for evaluation of the level of competition on the deposit market of Ukraine. Section 5 provides the conclusions of the paper.
Literature review. The key trends of the deposit market in Ukraine. The National Bank of Ukraine (NBU) is one of the key active participants in the realization of these goals. The stage of "cleaning" of the banking system has already brought its results. Firstly, as a result of stress testing in 2014, 35 largest banks were additionally capitalized by the National Bank, secondly, in the period 2014 -2016, due to a number of reasons, 82 banks were removed from the market, as a result, a total of 100 banks were operating in Ukraine by 09.01.2016. These processes launched the phase of "resetting" of the banking system of Ukraine influencing on the state of the deposit market in particular.
The deposit portfolio of Ukraine in 2008 -2016 can be represented by the following indicators (Table 1) . http://mmi.fem.sumdu.edu.ua/en Deposit bank portfolio of Ukraine in 2008 -2016 was mostly represented by the funds of individuals (retail segment), which were much higher than the funds of the corporate segment. Only in 2016, they began to decline (Table 2) . This can be explained by the fact that the banking sector of Ukraine is gradually gaining the confidence of the corporate segment of its customers. In addition, it is also confirmed by the favorable dynamics of the fixed term deposits both in foreign and national currencies. The customers' trust in the country's banking system creates a positive foundation for supporting the banking system's liquidity and intensification of lending activities.
Regarding the characteristics of the deposit portfolio of Ukraine in terms of the foreign exchange component, we have the following picture ( Fig. 1) .
As we see, the share of deposits in the national currency is more than half of all deposits obtained during 2010 -2015. The exception was the first quarter of 2015 when the share of deposits in the national currency decreased from 54.1% to 46.6%, which can be explained by the devaluation of Hryvnia against foreign currencies (including the dollar and the euro) as well as the unstable economic situation in the country. Generally, within 5 years, one observes a positive dynamic of attracted deposits.
More than 60% of the total deposit portfolio of Ukraine is in the 5 largest banks making it possible to assume that the deposit market in Ukraine is highly concentrated. The main problem here may be the fact that according to the latest news published on the site of the National Bank of Ukraine regarding systemically important banks, 3 out of 5 banks, namely "Privatbank", "Oschadbank" and "Ukreksimbank" are systemically important for the whole economy and this presents a threat to the safety of the deposit market. Evaluation methods. Some research analysed the level of competition in the banking market as a whole not dividing it into separate segments. For example, in one section of paper Leonov (2009) assesses the level of competition in the banking system of Ukraine using the model of Modesto Barros (1999) According to this model, the country's banking system is represented as a symbiosis of the credit and deposit markets, each of which brings its usefulness from the realized banking services:
where ( )usefulness of banking services; ∝, , , , , -parameters of the model; , the volume of the given credits and received deposits; i, j -a functioning bank, where i=1,…,n; j =1,…,n (n -total number of banks), ≠ .
(2) where -resources that users spend on goods and services not directly related to the credit and deposit services; -income of consumers; , -interest rates on credits and deposits, respectively.
The equation for the assessment of the level of competition of the banking system (CL) according to the Modesto Barros model:
Thus, it was determined that during the period from 2002 to 2008, the banking system of Ukraine experienced the growth of the competition. The key factor, in this case, was an increase in the number of The share of deposits in the national currency, % http://mmi.fem.sumdu.edu.ua/en commercial banks operating in that period. Of course, this approach can be used to assess the level of competition, but it does not include a number of other parameters related to banking. Thus, Xavier (2001) examines the main trends of interdependence between the level of competition and regulation of the banking system, the level of the banking market concentration and the type of competition on it. As a result of the analysis, Xavier states that the contemporary market of banking services is so diverse that it should be considered in terms of its individual segments. Accordingly, the optimal level of competition will depend on the institutional characteristics of the market and other internal and external factors. Each country is characterized by its own optimal level of competition: the developed countries with a high level of information visibility and low social costs are usually characterized by a high level of competition, and for the developing countries and countries with a low level of the economic competition is insignificant.
The problem of the qualitative nature of competition among banks was also studied by Cetorelli (2001) . He considered the approaches of different authors on the positive and negative qualities of different types of competition in the banking environment. The key thesis of his study was that whether monopolistic or perfect banking competition, it still has the same positive and negative effects on some aspects of banking. Therefore, the ideal situation is a compromise between the market participants as a result of which an optimal level of competitiveness could be established. Nicola Cetorelli also notes that while regulating the situation in the banking segment it is necessary to consider the impact of institutions on another sector of the economy. Beregulya S. (2011) in the research of banks' strategy based on the competitiveness as one of the levels, which impacts the development of the banking system, investigates the problem of competition on the deposit market of Ukraine. The paper appeals to the question, whether it is appropriate to assess the general level of competition on the deposit market since this market is characterized by the "mass character" in the provision of services with homogeneous instruments. The answer lays in the specific character of banking. For a bank, as a seller of such an extraordinary product as "deposit services", it is difficult to compete with other banks only by changing the price (interest rate on deposits), because it depends not only on it but also on a number of external factors (discount rate, refinancing rate of commercial banks, maximum lending margins, etc.). In this case, it is necessary to consider a non-price competition (reliability of banks, international financial ratings, additional services, etc.). According to the researcher, it is crucial for ensuring a competitive environment of the deposit market. However, the author does not offer any method for assessing the level of competition, which provides a basis for further research in this area.
Another Ukrainian scientist Gladkyh (2012) also studies the problem of competition in the banking sector of Ukraine. After analyzing the features of the four major models of the market (free competition, pure monopoly, monopolistic competition, and oligopoly), he concludes that both the credit and deposit markets in Ukraine are characterized by free competition with signs of oligopoly. This conclusion was based on the analysis of the number of total assets, credit and deposit portfolios of banks and the author's assumptions. We agree with the researcher that the structure of assets and portfolios can help draw a rough picture of how the competitive environment is formed, but without a statistical interpretation of the level of competition, it is impossible to identify a clear line between free competition and oligopoly. These conclusions are quite interesting and require additional confirmation or refutation by conducting additional research in this area. There are two groups of approaches to assessing the level of competition: structural and nonstructural (Moiseev, 2007) .
Structural approaches are based mainly on the assumption that market competition is influenced by its structure, that is, a set of indicators that includes a number of entities of the specific branch, a size of the firm, the degree of product's differentiation and the size of barriers to market entry (Goddard et al., 2001) . Within the structural approach, two key hypotheses are distinguished. The first hypothesis of Structure-Conduct-Performance (SCP) or the Harvard paradigm (Bain, 1951) , stipulates the dependence of the level of competition on the market from the share of a particular market sector and the number of market participants (concentration). Therefore, to assess the competition according to the first hypothesis we use concentration ratios (Herfindahl-Hirschman Index), entropy indices, Gini coefficients, market share, the number of market participants, etc. This hypothesis was used in the period between the First and the Second World Wars, mainly in America to analyse the branch, which at that time was characterized by a high concentration of market power of several monopolistic manufacturers.
Twenty years later, as part of the structural approach, one professor from the University of California put forward another important hypothesis -the hypothesis of Efficient Structure (ES) (Demsetz, 1973) . The content of the second hypothesis is different from the previous one and brings to the fore the efficiency of market participants. The more efficient the participants are, the higher their level of concentration and profits. Unlike the previous hypothesis, this hypothesis of Efficient Structure became popular on the European market of banking services.
Having summarized these two hypotheses, we can say that they represent two different positions regarding the assessment of competition on the market. The hypothesis of Structure-Conduct-Performance (SCP) was one of the first attempts to explain the nature of the competitive structure of the banking market. It lost its relevance and appropriateness via its superficial character because it is not correct to talk about the competitive position of the bank, which is formed only under the influence of the market structure. With the Efficient Structure (ES) hypothesis, during the study of competition the focus was switched to market players and the efficiency of their functioning; however, the logic was still limited to the degree of market concentration.
Assessing the level of competition by using structural approaches several drawbacks were discovered, one of which is the fact that structural methods cannot detect the influence of hidden factors in assessing the level of competition on the market. In addition, the high level of concentration does not guarantee the presence of market power. Because of this, in the 80s non-structural methods of assessing the level of market competition were used. They made it possible to assess the level of competition in the market based on the behavior of market participants and a number of other factors. The main non-structural models include the models of Barros and Modesto (1999) , Bresnahan and Lau (1982) , Iwata (1974) , Panzar and Rosse (1987) and others.
Researchers often abandon structural approaches in favor of non-structural ones as they do not make it possible to investigate the impact of the hidden factors on market competition. Because of the fact that structural methods are limited to several factors of the research, the results they help to obtain are distorted and do not reflect the real situation on the market. Therefore, to assess the level of market competition, particularly in the banking system, increasingly non-structural methods are used. The list of the most popular of these methods, as well as the pros and cons of each of them, are presented in the supplement in Table 3 . As we see, the highest number of positive assessments was received by three models: Barros and Modesto, Bresnahan and Lau, Iwata, Panzar and Rosse. Almost for all positions, they obtained a positive assessment that confirms that they are widely used in evaluating the level of competition in the banking sector. However, for further research, it is necessary to choose one of these models. Because using the Barros and Modesto model requires access to all statistical data, it becomes very sensitive, especially to the local realities when we deal with the situation of closed banking information. In addition, one should also pay attention to the accuracy and reliability of the results obtained through the Barros and Modesto model. Thus, we have chosen two models. The model of Bresnahan and Lau and the model of Panzar and Rosse are the most popular in assessing the level of competition in the banking system. http://mmi.fem.sumdu.edu.ua/en In our study, we focus on the conditions of the deposit market in Ukraine. Therefore, choosing the model for assessing the level of competition it is necessary to consider the internal peculiarities of the banking activity and its regulation. For this reason, the disadvantages of the model of Bresnahan and Lau in Table 3 , overweight advantages over the model of Panzar and Rosse. After analyzing the available data from the Ukrainian public information resources, we have come to the conclusion that it is insufficient to use the model of Bresnahan and Lau. We will use Panzar and Rosse model for the further research of the level of competition in the deposit market of Ukraine. Compared to other non-structural models the fundamental advantages of the Panzar and Rosse model include the following features: 1) it is a universal instrument for assessing the level of competition in different countries (with different levels of economic development), which makes it possible to compare the results and make inter-regional analysis; 2) it makes it possible to assess the level of competition on a separate market segment and of the whole market in general; 3) it is aimed at maximizing profits in a competitive environment; 4) using this model, there is no problem with input information, which is freely available.
Based on the comparative matrix of existing approaches and models for assessing the level of competition in the banking market, it was determined that for research of the level of competition in the deposit market of Ukraine should be used the model of Panzar and Rosse.
Data and Methodology. To assess the level of competition in the deposit market we will use the model of Panzar-Rosse (1987) . For this study, as input data, we used the quarterly data on the financial performance of banks in Ukraine for the period 01.01.2005 -01.04.2016.
The general view of the model of Panzar-Rosse that used for evaluation of the competition level in the banking market, is presented below.
ln( ) = 0 + 1 × ln( ) + 2 × ln( ) + 3 × ln( ) + (4) where α0 is a constant, a free term of the model; α1,α2, α3 -coefficients of the model; PR -interest income of the bank; FIP -a variable that reflects the cost of the factor of production; BSF -a variable which describes the specific banking factors; TA -total assets; ε -the value of random error.
To assess the level of competition according to the model of Panzar-Rosse it is necessary to calculate the indicator of H-statistics. It is defined as the sum of indicators α with the variables FIP and BSF.
The indicator of H-statistics may take different values, which are interpreted differently:
It should be noted that if the indicator of H-statistic is not equal and higher than 0, it can be argued that there is equilibrium on the market, if it is equal and smaller than 0, there is no equilibrium.
To formalize the factors influencing the level of competition in the deposit market of Ukraine the following indicators of banking activity have been chosen:
Active -an indicator of the activity scale of the bank (the ratio of bank assets to its total liabilities minus shareholders` equity (everything the bank owes to other people / other banks), %);
Fund -factor which describes the cost of the fund (the ratio of interest expenses of the bank to the amount of its borrowed funds);
Res -a factor which helps assess the availability of reserve funds to the bank to cover credit arrears (the ratio of reserves to cover credit arrears to its total assets);
BSF -a group of major indicators that describe the country's banking activity (BSF1-the ratio of equity capital to total assets; BSF2 -the ratio of customer deposits to total assets; BSF3 -the ratio of the earning assets to liabilities minus shareholders` equity (everything the bank owes to other people / other banks); BSF4 -the ratio of the non-earning assets to total assets; BSF5 -the ratio of the total administrative expenses of the bank to its total assets).
These indicators were selected so that the maximum consistent with the terms of the Panzar-Rosse model, as well as possible, reflect the specifics of the banking system of Ukraine and deposit market particularly.
Since Ukraine has a high level of inflation during the period, real interest rates would have a negative value but in this research, we interpret all results using the nominal level of performance.
Thus, we have the following model of Panzar-Rosse to formalize the factors influencing the level of competition on the deposit market in Ukraine: ln( ) = 0 + 1 × ln( ) + 2 × ln( ) + 3 × ln( ) + 4 × ln( ) + (6) where 0 is a constant, a free term of the model; α1,α2, α3, α4 -coefficients of the model; -the value of random error.
Given the task of our research, to assess the level of competition on the deposit market of Ukraine we use the following equation to determine the value of H-statistics as the sum of the coefficients at variables Activ, Fund, Res as they determine the level of competition in the deposit market of Ukraine and others variables as control:
≤0, perfect monopoly or short-term oligopoly =0, perfect competition or natural monopoly on the market with perfect competition (5) 0<
<1 -monopolistic competition with free-entry equilibrium http://mmi.fem.sumdu.edu.ua/en Empirical analysis and results. Based on the model (6) and by using the instrument "Multiple regression" of the software package for the analysis of statistical data STATISTICA, we have received 45 different models. These models were used to calculate the value of H-statistic (Table4).
For better visualization of the obtained results for the indicator of H-statistic, we present it graphically (Fig. 2) . During analysed 11 years, the deposit market in Ukraine, like its banking system as a whole, experienced a number of structural changes due to the economic turmoil of 2008 -2009, as well as internal and external geopolitical problems. In addition, the concentration of assets of the entire banking system and the deposit portfolio in 25 banks did not contribute to establishing a favourable competitive environment in the banking sector. As a result, during the analysed period there is a presence of monopolistic competition on the deposit market of Ukraine with frequent deviations towards absolute monopoly or oligopoly. By the way, this trend is characteristic for the European Union indicating a further reforming of the banking sector in this segment (for example, full implementation of Basel II, Basel III).
As it can be seen from Fig. 2 , H-statistics has an oscillatory and unstable character. This is confirmed by the chart showing both sharp drops and rises, which are particularly evident during the global crisis of 2008 -2009. The maximum value of H-statistics on the deposit market of Ukraine, when it approached the state of perfect competition (0.485), was in the third quarter of 2011. This period, according to the National rating agency "Ryurik", was marked by an increase in fund balances of individuals in Ukrainian banks by 10.8%, indicating a gradual return of confidence in the banking system. However, this situation was short-lived, as at the beginning of the next year the values of the indicator of H-statistics again reached During that period, the number of banks on the market dropped to 113 -a record for the past 10 years. This led to the panic among the population and redistribution of financial funds among banks. A negative http://mmi.fem.sumdu.edu.ua/en sign near the value of the H-statistics indicator in this period shows the non-equilibrium state on the deposit market as evidenced by an increase in this indicator in the next quarter to the mark (-0.377) with an unchanged number of operating banks.
In this research, there is the identification of the link between the level of competition in the deposit market of Ukraine and the total number of banks present in the banking system of Ukraine. Given the results, we should say that there is not a tight link. This is due to the lack of bright dynamics of change in the number of operating banks during 2005 -2013 years. During this time the level of competition in the market fluctuated widely. On the other hand, when the banking system has entered a period of "purification" and the number of operating banks began to decline rapidly, competition initially remained at the same level of monopolistic competition, then rose sharply, and finally equally abruptly struck down (to a level even lower than compared to the crisis period of 2008 -2009 years.) -the market returned to oligopoly. That is, the number of operating banks in the banking system of Ukraine has an impact on market competition, but it is not decisive.
Conclusions. In the context of innovation technologies development and competitive environment on the financial market, it was found that task of assessing the level of competition both for the whole banking system and for the deposit market, in particular, is an important aspect during the implementation of bank marketing strategy. Researchers offer different approaches to assessing the level of competition. Each of these approaches varies depending on the factors that are taken as a basis for the analysis and the specific features of the market. Today all approaches to assessing the level of competition are divided into two groups: structural and not structural. Given the strengths and weaknesses of these approaches, in the recent years, researchers increasingly use non-structural methods of assessing the level of market competition. In this study, to formalize the factors influencing the level of competition in the deposit market of Ukraine, we used one of the non-structural models -the model of Panzar-Rosse.
Once we have analyzed the latest trends on the deposit market of Ukraine identifying the major problems that exist on it, we have formed a set of factors that, in our opinion, affect the level of competition. Within this model four main factors were identified: liquidity of the bank; a factor which describes the effectiveness of funding bank activity; a factor which helps assess the availability of the bank's reserve funds and a factor that combines all the key indicators of the country's banking system stability (the ratio of equity capital to total assets, the ratio of the volume of customers' deposits to total assets, the ratio of total unpaid assets to assets, the ratio of total administrative expenses of the bank to its assets). The study was conducted based on the quarterly data on the financial performance of Ukrainian banks for the period 01.01.2005 -01.04.2016.
After a series of estimations, we obtained 45 values of the indicator of H-statistic as an indicator of the level of competition on the market. The analysis of this indicator leads to the conclusion that over the past 11 years on the deposit market of Ukraine, we can observe monopolistic competition with frequent deviations towards absolute monopoly or oligopoly. Suggested and empirically tested approach for evaluation of deposit market competition could expand tools of bank marketing strategies.
